Under the 1971 Medical Termination of Pregnancy Act, a woman in India can legally obtain an abortion if her pregnancy carries the risk of grave physical injury, endangers her mental health, is the result of contraceptive failure (in a married woman) or rape, or is likely to produce a child with physical or mental abnormalities. 1 Legal abortions may be obtained through more than 11,000 approved clinics. 2 Estimates of the number of abortions performed annually in India vary considerably, from 0.6 million to 6.7 million. 3 The former is an official figure, whereas the latter is an estimate derived from a field study; the difference could be an indication of the extent of illegal abortion.
Although abortion has been legal in India for more than three decades, access to safe services remains limited for most women. For example, it has been estimated that nearly 90% of abortions in India are performed under potentially unsafe conditions in unapproved facilities, by providers ranging from qualified doctors to those without any training or qualifications. 4 Women use these providers because there is a dearth of medical provision in most rural areas and because many women are unaware of or unable to travel to the safe facilities that do exist. There are no definitive studies linking maternal deaths to unsafe abortions in rural settings, but official statistics from 1998 suggest that about 9% of maternal deaths in rural India are due to complications of abortion. 5 This figure, however, does not take into consideration the very large differences in maternal mortality between the country's northern and southern states, or the difficulty of identifying deaths that occur early in pregnancy, before women have come to the attention of maternal health services. The Medical Termination of Pregnancy Act was amended in 2002 and 2003 to improve women's access to safe abortion, in part by giving village committees (Panchayats) more input regarding health services, 6 but the impact of these changes on the number and safety of abortions has not yet been evaluated.
In cultures where there is a strong preference for children of a particular sex and where prenatal sex identification techniques are widely accessible, abortion may be used for sex selection. 7 This is thought to be an important reason why women seek abortion in India, 8 particularly in areas where technologies that can determine the sex of a fetus are available. 9 However, evidence from several small studies suggests that the reasons why women in India seek abortions are diverse. For example, a study conducted in Maharashtra found that the need to space children was the most-cited reason that adolescents had abortions; most of these young women did not have experience using contraceptives. 10 Another study, in Tamil Nadu, showed that nonconsensual sex, sexual violence and women's inability to refuse their husband's sexual demands were the factors that most frequently led to unwanted pregnancy and abortion. 11
Maternal and Social Factors Associated with Abortion In India: A Population-Based Study
Maternal education was categorized as none, primary, secondary or higher. The NFHS-2 report included a standard of living index, which was derived from such indicators as the household's water source and toilet facilities and whether the family owned irrigated land, livestock and various durable goods (e.g., car, refrigerator, sewing machine). Scores on the index were classified as low (36% of households), medium (44%) or high (18%)* as per the original NFHS-2 report. The other demographic variables included in the analysis are self-explanatory.
Abortions that occurred between live births are said to have occurred during a closed birth interval, whereas abortions that were not followed by a live birth are classified as having occurred during an open birth interval.
Estimation of Induced Abortion Ratios
The abortion ratio was defined as the number of induced abortions per 1,000 pregnancies. Ratios were calculated for each birth order from one to seven; we calculated a single ratio for birth orders of eight or more, because the number of cases for birth orders higher than eight was extremely low. The ratio for first births includes all induced abortions that occurred before a respondent's first live birth; it also includes all induced abortions reported by women who had not yet had a live birth at the time of the survey. The denominator includes all first live births as well as all induced abortions, miscarriages and stillbirths that occurred before a first live birth. The ratio for second births includes all induced abortions that occurred after a woman's first live birth but before her second, as well as all abortions reported by women who had had one live birth but not a second (i.e., women in an open birth interval). A similar approach was taken for the remaining birth orders. If there were two or more induced abortions in a particular birth order, both were assigned that order. Similarly, twins were assigned the same birth order.
Identifying these and other factors that lead to abortion has important policy implications. If a preference for sons is the main driver of induced abortion in India, then making contraceptive services widely available would have relatively little effect in reducing the demand for the procedure. However, if policymakers attribute too much importance to the role of sex preference, they may undermine programs that provide needed contraceptive services to couples who wish to limit their family size or postpone their next birth. To shed light on the factors that lead women in India to have abortions, the objectives of the present study are to calculate birth order-specific abortion ratios using nationally representative data and to examine the associations between abortion and various maternal and social variables, including the sex of a woman's last child.
METHODS

Survey Instrument
The data in this study are from the 1998-1999 National Family Health Survey (NFHS-2), in which a nationally representative, population-based sample of 90,303 ever-married women aged 15-49 were asked questions about their fertility, family planning, reproductive health, use of reproductive health services and nutritional status. The survey methodology has been reported in detail. 12 The present analysis includes data from all Indian states, including Tripura, which was not included in the official NFHS-2 report because fieldwork in the area was delayed due to security issues.
The primary resource for the present study was the complete birth history that each participant provided. During data collection, interviewers sought details about respondents' induced abortions, miscarriages and stillbirths in the context of their birth history; this method is likely to enhance recall of these events. Interviewers were specially trained to ask questions that could help distinguish among induced abortions, miscarriages and stillbirths.
Variables
Independent variables included in our analysis were maternal age at the time of subsequent live birth, maternal age at marriage, the sex of the previous child, maternal education, standard of living, religion, caste and place of residence (urban or rural). These variables were selected on the basis of their known associations with reproductive outcomes in other settings and studies, and their capacity to discriminate between the influence of related but distinct domains such as caste and educational attainment. Maternal age at subsequent live birth refers to a woman's age at the birth that followed a particular birth, abortion, miscarriage or stillbirth. Respondents were not asked to state the age at which each of their births, abortions or miscarriages occurred; however, a woman's age at the time of a live birth could be calculated by subtracting the age of her child (which was recorded in the survey schedule) from her current age. Age at marriage refers to the age, in completed years, at which respondents first married, grouped into four categories: younger than 15, 15-19, 20-24, and 25 or older.
*Percentages do not total 100% due to rounding. 
Statistical Analysis
We developed logistic regression models for each birth order up to four, beyond which the sample sizes for individual birth orders became too small to be informative. The dependent variable was whether or not a woman had an induced abortion within a given birth-order period. By definition, age at subsequent live birth was included only in analyses of closed birth intervals. Because it is possible that the sex composition of all of a woman's living children, rather than the sex of the last child, influenced the decision to have an abortion, we also performed logistic regression analyses among women who had either all boys or all girls. Three separate logistic regressions were modeled, one each for parities 2-4.
We tested for multicollinearity among the independent variables; in no case was the tolerance value less than 0.2 or the variance inflation factor greater than 10. There was no significant interaction between age at marriage and age at first birth.
RESULTS
Abortion Ratio
Overall, respondents had had 17.0 induced abortions per 1,000 pregnancies. Table 1 (page 121) shows all birth outcomes for each birth order, as well as the associated abortion ratios. The abortion ratio was lowest for the first birth order (5.3) and highest for the third birth order (25.8), after which it declined. The relationship between abortion ratio and birth order was nonlinear.
Closed Birth Intervals
Logistic regression revealed several factors associated with the odds of abortion during closed birth intervals ( Table  2 ). The odds of abortion increased with women's age at marriage, but only for birth orders two and three. For example, for these birth orders, the odds of abortion among women who were 25 or older when they married were more than twice that of women who married before age 15 (odds ratios, 2.4 and 2.1, respectively).
In general, the odds of abortion increased with older maternal age at subsequent live birth. For birth order one, the odds of abortion among women whose subsequent birth occurred when they were 20 or older were more than twice the odds among women who were younger than 20 at their subsequent birth. The pattern was similar for birth orders two and four.
However, the sex of a respondent's previous child was not significantly associated with induced abortion in any birth order. Moreover, analyses comparing women who had all boys with those who had all girls found no significant differences in their odds of abortion (data not shown). For example, the likelihood of having had an abortion among women with three sons (odds ratio, 1.1; 95% confidence interval, 0.9-1.4) was not significantly different from that among women with three daughters.
The variable that was most strongly and consistently associated with induced abortion was maternal education. The odds of abortion among women who had more than a secondary education were significantly higher than those among women with no education (odds ratios, 3.7-6.7); odds were intermediate for women with a primary or secondary education. The only association between abortion and standard of living was in the first birth order: The odds of abortion were higher among women with a medium standard of living (odds ratio, 1.5) than among women with a low standard of living. Religious affiliation was not associated with abortion in the first birth order; in the second and fourth birth orders, Muslim women had 28-38% lower odds of abortion than did Hindu women.
For all four birth orders, women who lived in rural areas were less likely than their counterparts in urban areas to have had an abortion (odds ratios, 0.6).
Open Birth Intervals
Logistic regression revealed that the factors associated with abortions during open birth intervals (Table 3) were generally similar to those associated with abortions during reported belonging to castes other than the scheduled or "other backward class" communities-i.e., those traditionally in a more favorable position in the caste system-had elevated odds of induced abortion (1.2). Finally, women who lived in rural areas had lower odds of induced abortion (0.6) than women in urban areas.
Factors Associated with Abortion in India
DISCUSSION
The present analysis is based on all reported induced abortions among a nationally representative sample of more than 90,000 ever-married women in India. At the national level, there was no association between the sex of a child and the likelihood that its mother would have an abortion the next time she became pregnant. This suggests that when other relevant factors are taken into account, sex preference is not an important driver of abortion in India. This conclusion is consistent with qualitative studies conducted across India 13 and Nepal 14 that have shown that the most common reason that women seek abortions is to limit or space births, irrespective of the sex of their children. Other studies indicate that abortion is strongly associated with unintended pregnancy 15 and that nonuse of contraception is the most common reason that unintended pregnancy occurs in India. 16 Providing women of low parity with easy access to contraceptives and a wide choice of methods, and providing permanent methods for women of higher parities, may reduce the incidence of unintended pregnancy. This, in turn, could offset the rise in demand for abortion that may well follow from current policy and program initiatives to increase the availability of safe abortion.
It should be noted, however, that although our findings indicate that the desire for sons is not the primary reason that women in India seek abortions, this desire may nevertheless contribute to the demand for abortion in regions where prenatal sex determination technologies are widely available and the preference for sons is high. 17 In a recent analysis of data from the 1998 Indian Special Fertility and Mortality Survey, Jha and colleagues observed a low female-to-male ratio among children born in 1997. 18 Their conclusion, that the most likely explanation for the low sex ratio is selective abortion of female fetuses following prenatal testing, contrasts with our findings. A possible explanation is that our data included all pregnancies reported by ever-married women, thus giving a perspective over many years, whereas Jha and colleagues' analysis included only births that occurred in 1997. Our analysis did reveal the possible influence of sex selection on births in Haryana, a state in which Jha and colleagues found an exceptionally low sex ratio.
We found several factors that were associated with recourse to induced abortion. Marriage at age 15 or older was associated with increased odds of abortion for birth orders two and three and for open birth intervals, although it was not associated with abortions before the first live birth. This suggests that, regardless of their age at marriage, women typically want to have their first child as soon as possible in order to establish their social position in the family. Howclosed birth intervals. For example, women who were 15 or older when they married were more likely than women who married before age 15 to have an abortion during an open birth interval (odds ratios, 1.2-1.4).
The sex of the previous child was not associated with induced abortion. To examine whether such an association might exist in particular regions of India, we conducted additional analyses for each of the country's major states (not shown). Haryana was the only one of the 26 states in which the sex of the previous child was significant in the multivariate analysis; the odds of abortion were higher if the previous child was a girl than if it was a boy (odds ratio, 1.8).
Women's education was again associated with induced abortion: The odds among women who had a primary, secondary or higher education were about double (odds ratios, 1.9-2.1) those among women without any education. The odds of abortion were higher among women with a medium or high standard of living (1.3-1.7) than among those with a low standard of living.
Muslim women had odds of induced abortion 18% lower than those among Hindu women (odds ratio, 0.8). Although caste was not associated with abortion during closed birth intervals, for open intervals women who belonged to scheduled tribes had lower odds of abortion (0.6) than did women who belonged to scheduled castes. Women who ever, age at marriage did influence the odds of a subsequent abortion, suggesting that unintended pregnancy subsequently plays a role in the desire to obtain an abortion. The odds of induced abortion also generally increased with older maternal age at the time of women's subsequent live birth. This suggests that the need for spacing may have triggered the decision to obtain an abortion. Consistent with this conclusion is a report that young women in the Indian state of Tamil Nadu view frequent childbirth as shameful and use abortion as a spacing method. 19 Women's education was significantly associated with abortion for all closed birth orders as well as for open birth intervals. These findings, which are consistent with a review of qualitative studies conducted in India, 20 could be due in part to women's need to postpone births to meet the demands of ongoing education or to take up or continue employment; the desire to limit family size in the absence of effective and accessible contraception may lead to abortion. 21 Another likely factor is that educated women are more likely than uneducated women to have information about and access to abortion services. Because educational attainment and access to abortion services are both expected to increase among women in India, as a result of current national policies and programs and the country's general economic development, a rise in abortion ratios can be anticipated.
For first-order births, women with a medium standard of living were more likely than their counterparts with a low standard of living to have had an abortion. In addition, women with a medium or high standard of living were more likely than those with a low standard of living to have had an abortion during an open birth interval. This may reflect the need for women employed outside the home to postpone their first birth. For example, a study in Tamil Nadu found that women working in the pharmaceutical industry are not allowed to become pregnant. 22 Although religious affiliation was not associated with abortion in the first birth order, Muslim women were less likely than Hindu women to have had abortions in the second and fourth birth orders and during open birth intervals. This may reflect both less access to and less demand for induced abortion among Muslim women owing to religious norms. Caste affiliation was not associated with abortion during closed birth intervals, perhaps because caste differentials disappeared when socioeconomic status was taken into account.
Women living in rural areas had lower odds of induced abortion than did women living in urban areas. This may reflect not only a lack of abortion services in rural areas but also a lower demand for abortion due to limited exposure to the media and to the outside world.
Our study has several limitations. First, women may not have recalled details of abortions that occurred long before the survey. During data collection, however, interviewers sought details about abortions, miscarriages and stillbirths in the context of each woman's complete birth history, an approach that is likely to enhance recall; in addition, interviewers were trained to ask questions that could help distinguish among induced abortions, miscarriages and stillbirths. Nonetheless, due to a variety of factors, retrospective surveys tend to underestimate the incidence of induced abortion; 23 thus, it is possible that despite all efforts, some underreporting of abortions occurred in the NFHS-2. Another limitation is that the survey did not include nevermarried women, whose behavior with regard to abortion could differ from that of married women.
In conclusion, our findings are consistent with the idea that unintended and unwanted pregnancy, rather than a preference for sons, has been the main driver of abortion in India. However, given recent evidence on sex ratios that may well reflect the influence of sex preference on abortion at the state or regional level, there is a need for further research on the individual-, family-and community-level factors that influence recourse to abortion. 
